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ffiHSRS«20>-6P£S5Tapa«7£. flnEnXU 
2Rl/Tffl5S4S7±lcJK)ie**vfc^Km«:Ji3 t. HfrfiE 

3a8i«<*JB3-ti=ffnBT»s«7 iiftixt^wsK* 

XI=&l*T. l»FtET«5afii7 &i|R«i*J|3&<Dmi=lir 
tB5*^a*B 3 J: U ^RWOIl^mM 8 
tt«c£l=J:tJ. £R*ftJ|3a>KI*l::l* bOlAttt 

B(*JB3atfB!ai*:JB8-e«fiS**l«.^fiJgS©lfe.-3 




1 



(2) 
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M«±l=Kfft$*LfcBR*1*JI&* BiJfE3iRSttJi± 

tftfETSpma t &mm&m t com i^wsmmwm * y 

[000 1] 

*7*f-f^f/<-fXi:|lt6. 

[0 0 0 2] 

[ft*0>&fij] 5tR*tt0)iMlMM±&*iJJilU z*i*2 

^;£l*. Molecular Crystals and Liquid Crystal 
s. 1971. Vol.15, pp.95~104{c5§a24xTl^£o * 

tz. tcommmt lti*. «ht 1-4721 

tXf U *>*JU— Z/£EI5 (a) (C^-r o [35 (a) l= 
fcl^T. Prl*$£®#a. Ec !*!*■#*«*> LT I* 

& 0 aiR«(*(c»LT«#ST^&±ica3j!iD-r 
(b) ) o c<z><t£. e*#tt<B*iS£i*»a>-t^s>T 
a*«K=B«n-r*ta*»«36<siBL ns (c) > . 

EcTMi g*6»«*^ ^^AttiBlRlttlB 

ttt* (R5 (d) ) o -rafcft. 05 (b) <c) (c 

V 1 = Vdd ■ ClcX (Cfe+Clc) 

LT«*Lfci:*lc»H»«(=<fcoT5BaHFlcH3ftl* 

Vlc=Sfe- P r/ (Cfe+Clc) 

ttt*. (1) a. (2) a*y 

Vlc=dfe - P r X UO • e f e) 
t4ft. RttRBEVddl*-(?***:lt'h* < LTV 1 £;*: 
*<ft*cfc*<a*Ll^ (3) jCcfcU V 1/Vdd)b< 

EVlc^*<^otl^50T?s V 1 /Vdd=0. 5 

c&iM=»ffi-r*a>*<a«jr**c viciivio 

2~5VTfcy. T?#4f£l+*#< ±4I55A<H*LL* 
(3) 5t<D (1-V I /Vdd) (&<tl*ISl£05£fIi£ 
feotL^^t, VlcS**<-T*iri4dfe^P r * 
*#<U efe£/J*S <*r*U*<£l^ 0 L*U dfe£* 



ig^ip ricffia-r BRRttdimfc 

[0 0 0 3] ±GRRtttJHLfcM*»*?«rR6lc 
ySI#UL»2«**r*R*««2«M*U fries 

*««2**R-r«<fc3ccaiR«#ii3*»*L. 
i=«iE?iR«i*R3±i=«#iBfc Lr^jigpma4^^ 
^LT/?£^Tffls*D (r?^* ^f/^x) mm 

j»6 jLfflo&« e <t a>ni=»M f * a* LT«« s#tr 

[0 0 0 4] ±|ET^T-<^-7 ? /WX*ffll^fc«a*^ 
ffiHtt-Cfcy. -h«a«E0»*|SlI«a6i:Tffl*«DO 

iu^ma2 oF B iicjsaji f <t ^Rmtfrs 3 7b<H?uic@Es 

£*lTl>6o 0 7 (a) l*a»a3jt*?-l=«EEVdd*ai 
*OLfcfc#a>«^S«U Cfe, Cle. l***t**l3SK 

«»ii3&i;jaaHFa>»asa. vi. v 21***1* 

*L»«SSCfe, ClclcJ;oT#e**ifc5iR«*R3 
Rtf«IlFi:^4«E**LtL^. 07 (b) 14 

^cD«^*au. sfei*_ta5®a OM) itmmw. 

tt2<D5l#HJL»2 aA<aR«»B3*»^S«LT 
L>^)SP^tD®S (flUMtt) . P r l*3£I§m<*Ji3<7>£S 
e^S. efel*3aR«(*Jg3<7>RW*. dfel*BR«{* 
Jg3<Djgff. Sfe • P r(*»B$MIlC«fcoT«#**l* 
M^M. eO(4HSS<DR«** Vlctt«H»«C=<fcor 

aaa F(cHijn**L^«ttt« ltl^o 

[0 0 0 5] 0 81*. STOMi^I^^^S^ 
hTr^LfcVdd£EP*DLfc££<DVlc£^LTl> 

m3izfrfrz>m.E.v 1 1*. 

d) 

*l*SJEI*. 

(2) 

( 1 - V 1 / Vdd) (3) 

<LtL*501?i*L<»^. Lfc*<oT. C(D7? 
I*. r3&<*#<. R«*efe*</hai*5iR« 

[0 0 0 6] *fc % jaSa^*ff*5«&lCl*. &RB 

ftjf 3<t lti*. xw^^>ya*a>«i^R«**t»3W 
ILU^c ca>*5tt«t«*MlR«f*«»tLTI*. 
B i 4T i 3 012. B i 2WO3. B i 3T i N b O9, B 
i5Ti3FeOl5. PbB i2Nb209, P b B i 2"T a 
2O9. P b B i 3T i 2N b 012. B a B i 4T i 4O15, 



P b B i 4T i 4015, B i 4-XP bXT i 3-XN bXOl2. 
L aXB i 14-XT i 3012. P b LaXB i 4-XT i 4O15 
m<DB i &<b£1fcU L i N b 03 . L i T a 033|(Dl_ 

[0 0 0 7] 

£;£, CVD4, HffiKSft. L/— lf-7?U-y3> 
ft«0>ftffifiR*a. y^-y^Uft. Metal lo-Organic 
Deposition;* (MOD;*) 90>ftfiJftlK&*<fe&o 

I C^BrttMODatm^TAu, Pt. Ru3? 

4 z t (tKK-KMicfrfrtiT ft 

5fi*"CI*, ITOW5^8BMIitMOD;it 

^f/WX (LCD) a>ftfi6<RTffit<j:*« 
[0 0 0 8] MODasl=cfe-3TftKLfc?aa»5t*^a) 

— ^j*H9ic^*r e B9a>Affi^o>tt^ia£Bi 

M3fl)IBi:Au, Pt, Ru90)ftIIS)!)'b$S^ 
9 7rl (TfflJ^S) 7*ttft*1*fctlJ»*<»ft*. d 
Z-C/<^^rB7*»l+TL^431ftl*. MODatMT 

3) zmm+zk* no(tJ(DSnw<a 

-f h«*a>»Jifc*K***fctf>-e&4 0 ttot, MOD 
aT?7^f-f^f/Wx$Mt*«^l±, StR«(* 

H3(DTJ1ICA u, Pt, R u»Tf^ja**tfc/<*y7T 
a (TSUm^) 7 SH^fS- 
[0009] LfrLttft<&» MODStAu, Pt, R 

u*(d*bsik-c/<^7tb (Tfflm®) 7$^is-r4 
?x h*<BB&&fr4i6«a&B0>ft£« u^u 

(tot, iEiSt^^f^f/W^-eifc s*+j?t 

m (T®nm) 7<DB»©(i&o#^««i*B3a>a 
t^y LCD(DH***<b*i**£i*3raBjSrt<fco 

fee 

[0010] *«Mfi±iB*«(=a^ra*#ifc*,<7) 
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ttt*<z>*iKjtLr. Bf B aa)B«*<»&*iftaaa* 
[001 1 ] 

[Mtaft? £fc*>o^&] ±Ei«BasaaW"*fc 
*>**wi*. aaafi-t(=aad4i/bBiaaa^. «tk 
mmnmo-^wtvT^mmt. meBaaa&tfT 
tt«a±i=att3ftfcBRtt*B£« mtz i &mni*®± 
i=«HBT»aa t a»** a ic»idt**ifc±»««i: * 

*a»L*B«fWI****** = fc*W*fc LTl**. 
[0 0 12] 

[f«H] *«BI=J:*itf* TMa4>tt£U:*y9MNI 
WI0>B*(=li o#*<± C * J: 3 ftJMir&lvc t . 

B*a>BlMBSBttB*»lT"Cl*«(D-C* ?$RB(*Jf;&l/ 

R«*a-eaa*tt**rtM©tf&o#*»**ct 

[0 0 13] 

MfflM *»^J:l»7^f^?f/^xSftfflLfc 

BLtt*<&tttwrso si (a) aaibfloaaaa* 
T<z)(riawH"efcu, hi (b) lijsaa^aT-^a 
fiR-r*Tffls«D (7^f^^f/^x) *±b**&* 

D) I*. ^7XS»b)S^$fegSffi 1 -tic. ITOI 

mmmzZtetfLL. »ffi3i*asL»2 a ©-Mi5«t 

5l=Au*K**6>ja«/^:77B (Tflitl) 7*><fl2fi£ 
JtlTt^o WE»M2 *tf/<9 77l 7 

a ic p z t A'&ja«r««b 8 

1»KRBi*B8<D±S£»B-f ^.fcdlCB i 4 T i 3O12 

^&**a«a*B3 36«»***t, ?*Rmi*B3±ic^ 

<D T B I = fe * SI IE / < v Z> 7 B 7 £ SS & * 5 I = M # & 

t LT<7)±ffl5mffi4A<^ia^^ri^*o ±aac 

a d & anicaaa f s * c t cc * y is^s^^ 
[00 1 4] ei 2 1*. afta^aT-offt^attw*^ 

»*ttLrt^*. 0 2 (a) (tSaS^IR?a)RDRW 

B-cfcy. B2 (b) iiaaa*»^*«a-r*T«» 

ffiD (7^f<?f/\VX) 0)±B**"r¥ffi»flHB"C 

fe* 0 *ajt«i=i3t^TBi oaaa^a^taa** 

BlOTffl^«D (T^x-f^x/WX) icfclt 
ailtl^(Di:»Lt, B2<&T«fi«D (T^x< 

^■?/^-rx) icfcMt*RS(*Ji8ii. ±®m® («» 



(4) 
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[0 0 15] -Tfcfc*. El 1 (a) StfH2 (a) *(D 
T^x-f^/UXKfcl^T* 12 1 0lc«JS-r*»»li 
0 3 i=*r cfc 5 IcttU. ZLd>m» (±«P«« (IM) 

fifii. ustmau, tiy-prm (TffliBffi) 7, &r 
3, ±§iim4i («««) 4t**«ii-r««aT*<tr< 

[0 0 16] *«M(Ccfc^T^X-f Jt'WXO 

tf:ffitcoi*T\ H4*»HBL«:*<&KWr*. R«0>li 
* o # * <D * * &R M 3 0) §S <D i £ z> o £ I c Rift 
■Tit L T\ «t*«t**BBi:<DH:tt*fT 

fcR«*B80>RB*Hli:i LT#x.«. *-*\ ft*o> 
7>f^?f/WX©i|l *R*1*B 3 
1:1 ooiREU Utnillft6!lll(U3 
<D§1S 5 0 p Flc&:<2>cJ:5l-L* c<7)<b £CDiIJla>l4 
&o#o>K«-eaiR«i*JB3a)8«a>ii&o*36<5 o P 

F±10%$)l»i:tl)o Clc/Cfe= 1 t LTClc= 5 
<t. BR«{*B3lc*^£BJEI4. 

5 0 p F+ 1 0%<7>£# V 1=20X 50/ (50 + 
5 5) =9. 5 2V 

50pF+1 0%<D<t£ V1 =20X50/ (50 + 
4 5) =1 0. 5 2V 

T?**<DT?. ^EE(D(4bO£l4l 0 V-4. 8%. 10 
V+5. 2%fe^C<hlC<f^ 0 
[0 0 1 7] *^l:cfcl)7^f^fAMX(D 

3 OB**t:HMl::i 0 0. 
8(DSl$*4 00tLt, Xa«:SH^:iK^&KS 
IftiaoilSsopF, RSt*JB8 0>a«£KIS* 
l^i:icir§i^2 00 pFlcLfcirt^o c<D*g£- 
(4. 5aR«f*B3i:R«ftJB8ttitMlslBlcft*fcA. 
tt*fltBi:«E (10V) £»R«i*B3lcAMf£|c 
(42 5 V(Dfiffi*H«niL<p(t*Ilift6ftl^o Clc/Cfe 
= 1 £ LTClc=4 0 P FCL, »»S^i:20V 

200pF+1 0%<D£ £ 

Csum=1/ (1/50+1/2 20) =40. 7 4fc 
0)V 

V I =2 5 x 4 0/ (4 0 + 40. 7 4) x 220/ 
(50 + 2 20) = 1 0. 09V 
200pF-1 0%CDt# 

Csum= 1/(1/50+1/180) =39. 1 3& 



V 1=25X40/ (40 + 39. 1 3) x 1 8 0/ 

(50+18 0) =9. 89V 
■Cfc*fl>TN «E0>tf&O#l4l OV+0. 9%. 10 
V- 1 . 1 <X>fohZLt\zU%> 0 

[0 0 18] ::t?, R«{*B80>fc«*«£ft^«fi- 
£j±$£-TS<t. fti***l4R«*<Dtf&o#tt*a>** 
T?»R«(*B3(=^4«E(4fi*5. 2<7>l4£>o££ 
fcocDIcSJU RBf*B8©fc«»fi'l4&Jifc8«-eii& 
o#*<«*0>2. 1 8%. SlR«i*H3f=*^*«EI4 
1%(Df4t>o*-C?a&y. RS<*IB8 0>3S:^ii«- 
(D$^J 1 /5lc^>LTl>^>-<i:*<^^>o fc/£U -CO 
»I=BM«JE*«2 0VA*&2 5VC±ILtl>^^ ft 
»B***(=«JB LfcBdfcSIBBfcB 3 C^^^IE 

IH4**itt±l=;fc*l\i 

[0 0 19] $Zlz % miRZfmzizifiLtzTVTjyT 

mui«tt H ejarr«»* *fcttMODa*»u^rff«: 
*«»2atfsi#aL»2a*»*-r*« ±cmmee<d 

0>3l£fci3 LSP2 a_tC\ Au^bfi£^/^>77l7$i 
/a-f^o A^77l7li>^Pt-*-'^Au^-^ 

u->Hi«a-c«*«. 7oo°c-emraftfiR 

Himffi1l2(D§l^tl3LW2 a 5l=»Jflrt- 

So 

[0020] #1=. 0 1 (Dmrnmom-Bizit. mmmm 

(cpzT^&ja*R«tWB8S»«-r* 0 *fc. H!2(D 
HJ«5^JcDii^(c{4. BBRB 2 &tf/<? 7 rB 7 ft<Bft 
StL-Ct>-S$e«iS«1 (0±®lcPZTK£ff£fi)iU Mic 
y<^-->^LTJlSPm® («#«) 4ir/\**>^TH7 

t tfsfc y *d»»rcou^ra>^R«ft:B s 

PZTI4»B«(*#»-efcS#* $«B^7^f>f 

[0021] pzTH«»B8i4isiTa>#iiB-e^ar 

So Pb. Zr, T i (D*B<r«tt-T?fc«2--X 

^;U^^>BIB, 2-IfJ^^>8^3Z-)A 
is * If 2 - x^;u-N*-*>lfc^ * > SHracDB^aitlc 
tt**3C=WBL. *«*>iitt»*fcl4#R*fcLxoL 
*i:;I&Lrcfe<Sj$U £B4?tttt0>JS-£d&££ 

-T^o *S^;IB"Jt(4P b:Zr:Ti=1:x:1- 
x (0<x<1) t<f**5*B*»ifeft*Ll4ck<. 
x a>m \z cfc o rii$ £ g S ics^-r ^ci^^^c 



V 



(5) 
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iz-&t>-ex 5-2 o%<r>mmx*mmi^iB-r^>o 
»sa*x^u->HiBija"ca*L. 7o°c-e2o»ia*- 

-^>*T?tt«tt. ^h**W:WlT7 0 0 , feT?2 
0#PBlJ&j£-r6o ^(D*5l=Lttt8i*lfcPZTBl 
<*JB8l*. HI5**J0. 1(imT?WW<200-800 

[0 0 2 2] IJIBP Z TRSf*B8<0»J**sh/Cl*£*& 
SiSffi 1 <D^®lC. B i4T i 30l2* x &fiH*i*R«i*JI 

y. *»wa>7«f<7f/^xi:ffa-c 

i. T i (D«*t»-C**2-lf M+1^>BfcfX 

t-t&o fit, PZTRB(*H8J:lc|frfB*H*ai*l 

2 0^1t-^>*^ft, x;uh*n*p(cA*ir7 
oo°ct? 2 o#raflwtLfco gprl &j££3 1e]^ 

USr=l^l=J:VIIIVtfMO. 3 Afm<DPZT&BSW* 
Ol2^a<*S3li^m«<8 0~ 1 0 0(Dt(Dfcft 

So 

[0 0 2 3] fiftlC. fl5IHPZT3i^mf*Ji3±|C^(D 

Til: fetm/*? 7 t JB 7 t SS*T « cfc 5 ir A u »6 

7 0 0°C-emra^nJcL. 7th'JV-i'Vf> 
^fc^p-b^*fit7^f ?f/^Xfl)^a*tifcT 

[0 0 2 4] ;*&ig,JlF£ LTI*. DS (Dynamic 
Scat ter i ng mode) §L TN (Twi 
sted Nematic)i,EBC(Electr 

ically Controlled birefri 
ngence)£LGH (Guest HosOSL 
STN (Super Twisted Nemat i 
c ) SL FLC (Ferroelectric Liq 
u i d Crystal) C 

[0025] /^^77l7ll AuWCtPt, R 
u, Rh, I r&On&M^. C;ft£<D£BfD5*>tf>2 

[0026] RSi*S8liPZT^(Ct. PbTiO 



3, P b Z r O3, B a T t 03, S r T i O3, C a T i 
03, MgT i 03, CaSn03, B a S n O3, BaZ 
r O3, NaNbC3, K N b O3, C d T i O3. Pb 
(Fol/2Tal/2) O3. Pb (N i 1/3 N b2/3> O3. 
Pb (Mgl/3Nb2/3) 03, Cd (Crl/2Nbi/2) 
03. Pb (Mgl/3Nb2/3) O3, Cd (Cr1/2Nb 
1/2) O3, Cd (Mg1/3Nb2/3) 03. L i N b O3. 
L i T a 03, P b N b206. P b T a206^. 
O 5 *><D 2 IgJ^± *tt^fi-*?1±fc<b*«Btt if ft IB I** 

[0 0 2 7] 3£RBt«f 3I*B i4T i 30l2fiim=ti. 
B i 2WO3, Bi3TiNb09, B i 5T i3FeOl5, 
PbBi2Nb209, PbBi2Ta20g, PbBiTi 
2NbOl2- BaBi4Ti40l5, P b B i 4T i 
4O15, B i 4-XP bxT i 3-XN bxO!2. LaXB iH-X 
T i 3012. PbLa)(B i 4-XT i 4Ol5&if0>B i 3Mfc 
L i N b O3. L i T a OZ&XOy L i 3RflS*HB& 

|cKS**i<ft>*<, 2-x^;U^+h>it<Z>f6lcti. H 

>i, /^us^^K, y/— :*-u>f>gt 

ttifa>*;MS>». ex7tf^7-bhth»0)J-y 
>rh>. *;U/<5>ttttif*«ffl-r-6^i:*<T?#«o 
[0028] Sfc. mBM#*ttldb»lil=]*«d« 

-bPv;u^*ttifa)*«»«t*«*«llfci=Jti:T 

(TOPO) . "J>iK'J?f;U (TBD) ft*lM*7 

S o 

[0029] $&lcttCMttttft»Xl*. *0>££^ 
*HN£fci**Kfflft»k] LTite&iBgft -r * c fc 

Ll\» igffiSfli: LTIi. ffljtli* P5». 7t'if> 

it, -fe;un-x, 7* U;u»IB«:ifft«ffi^*ci:rt<^ 

ftSSteX e>3 - h;i(Dli^(4 1 0 0 0 c p s BIT. X 
^7 'J ->Efl^J;iOii6{i3 000-50000cps(Z) 

miizi&ctzmmto-e&itz-e&z.k'T!. 10011- 

[0 0 3 0] *«MT?fflL^*tt«»«H*. $f£L<(4 
6 0 0°C]sJLtU:»8&LT tX»^tt«<b<Dftl*£«-T?& 



(6) 
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6 0 0°C) T?«*-r*Cfc*«a*L^o ttJS. BUSOfc 
tf>0>ftltt*&li« MKttKfi£Rr£a>adE(cA]M-e#3|i 

[0 03 1 ] *^B^-Cli^irMOD)iTA^37T@ (T 

ffsa) 7 &i&m.i,tzmi£\~'o^xmwLtztf. mod 

ctlCct *0)±»(=iBB**ifc3iB«tWB3a>RB 

[0 0 3 2] 

Tt. ®SiSi*Ji^TfiPB«li:a>HlcM8E3Sl»IS<*IBcfc 

-f 7^/<-f x<7>«ia<h:-r ^ c ± -tstvM* y -cxm 

IftB^U. (b) I£7<7t<< ^/<-f ^(DSFBKMH-efc 



[0 2] fl&tDggSfiflflOT^ t- <f ^7*/<-f ^*»"ft© 
(b) liT^-f ?f/W X(D^BKMia-e*4. 

[0 3 ] mmm(DT<? t << ^<-fx©«i«4»» 

[04] tt*<DT^-r-f ^■r/WXi:*9BBBa)7'^ J r 

^^-r^to-c. (a) \t&mm&o) t^tu a- 
— ^ % (b) fci^u (d) i4a«»a^»#*^-ria-e 

[06] «(D7^f^fA>fX$^ttOT, 
(a) ItjMftsMR?* Lfc»*fl)BrBIMSB. <b> 

[0 7] (a) St/ (b) (4;l£&g^ift^CD^<ffi[e]S& 

[0 8] 0 8(Dj&§S^i?H L K£-f S^-if**- ht? 
^Lf=Vdd£W*DLfc£#<DVlc£^-f Si'f 5 

[0 9] MO DStM Lfc^*a>T^7 t- -r *x/<-f 

x^tto-e, (a) i4aaa^*^-tLfc»*a>»r 

®lftB^0, (b) (4T^ J f<^^/NMX(7) s F®lftB^0-C 
[01 0] 09 (a) tp&ATlTfiLtzT^^r 4 ^x/W 

1-IMMME* 2-H*««. 3-StB«tWB, 




[04] 

















$0pF-M0% 


SOpF 


iov-4.ey 




_L< 3 




IOV + 5.2% 


* 


— j— 50pF±l0% 


SOpF-10% 












(Vdd = 20V) 


9) 


J/ 3 

== 50pF 

p t00pF±103f 


AQpF + 1.35% 
A0pF-2.18^ 


*0pF 


tOV + 0.9% 
IOV-1.1 % 
(Vdd = 25 V> 
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[07] 



vi * U I N ere 



SlePr 



777777? 



777^7? 



WWW 



(a) 



7777777777777777777? 



[El 9] 



Vlc 



[08] 



(a) 



3 

1-- 



^.S7 2 




(b> 



-tf ^ 



x — 

2a 



i 



